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Background: Up to 30% of patients suffer from long-term functional restrictions following conservative treatment
of distal radius fractures. Whether duration of cast immobilisation influences functional outcome remains unclear.
Methods/Design: The aim of the study is to evaluate whether the duration of immobilization of non or minimally
displaced distal radial fractures can be safely reduced. We will compare three weeks of plaster cast immobilization
with five weeks of plaster cast immobilization in adult patient with non or minimally displaced distal radial fractures.
Study design: a prospective randomized clinical trial.
Study population: adult (>18 years) (independent in activities of daily living) patients with a non/minimal displaced
distal radius fracture (dorsal angulation <15°, volar tilt <20°, radial inclination >15°, ulnar positive variance <5 mm
and an articular step off <2 mm).
Intervention: three weeks of plaster cast immobilization versus five weeks of plaster cast immobilization.
Main study parameters: primary outcome parameters: Patient related wrist evaluation (PRWE) Quick Disability of
Arm, Shoulder and Hand (QUICKDASH) score after a one year follow-up, and secondary parameters: range of
motion, pain level (VAS) and complications.
Discussion: The expectation of this study is that shorter duration of plaster cast immobilisation is beneficial for the
patient with a distal radius fracture. This risk of specific complications is low and generally similar in both treatment
options. Moreover, the burden of the study is not much higher compared to standard treatment. Follow-up is
standardized according to current trauma guidelines. Literature indicates that both treatment options from the
study are accepted for displaced distal radius fractures. No clear advantage for one treatment options is found at
present in the literature, although there is no level I evidence present. This trial will provide level-1 evidence for the
comparison of consolidation and functional outcome between two treatment options for non-displaced distal radial
fractures. The gathered data may support the development of a clinical guideline for conservative treatment of
distal radial fractures.
Trial registration: Netherlands National Trial Register NTR3552.Background
Fractures of the distal radius are common injuries and ac-
count for up to 15% of all extremity fractures [1]. Most of
these patients can be treated non-operatively in a plaster
of Paris, with excellent functional results [2,3]. Usually a
immobilization period of four till six weeks is preferred.
The duration of immobilisation has been questioned earl-
ier in literature. Some authors believe that three weeks is* Correspondence: a.bentohami@gmail.com
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distribution, and reproduction in any mediumlong enough [4-6], while others consider one week of
immobilization is sufficient [7]. Other authors even con-
sider that there is no need for plaster immobilsation in
case of a non-displaced distal radial fracture [8,9].
The duration of immobilization of distal radius frac-
tures depends on whether these fractures can displace
into an unacceptable position. Most radial fractures are
liable to displace within the first two weeks [10], only
7% to 8% displace after this time [10,11], and none after
six weeks [12]. A minimum period of three weeks of
immobilization seems safe.tral Ltd. This is an open access article distributed under the terms of the
/creativecommons.org/licenses/by/2.0), which permits unrestricted use,
, provided the original work is properly cited.
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weeks with five-weeks immobilization in a plaster back
slab, in a total of 133 patients [5,6]. Most patients had
minimally displaced distal radial fractures. Both trials
found no significant differences in either anatomical or
functional outcomes after 9 months [5] and one year [6]
follow up. Separate data for complications were not
given. Jensen’s RCT in 1997 showed in 62 patients with
an undisplaced extra-articular distal radius fracture that
even one week of immobilization did not differ from
three weeks of immobilization when comparing radio-
graphic results or functional outcome defined by the,
Gartland and Werley score after 26 weeks [7]. Separate
results for complications were not provided.
The studies mentioned above have their limitations in
follow-up, modest patient groups or methods. In a review
of Handoll 2008 concerning conservative interventions for
treating distal radial fractures in adults it was also con-
cluded that there is no scientific support for a preferred
treatment strategy, including length of immobilization, for
non-displaced distal radial fractures [13].
For example the Gartland and Werley score [14] was
used to assess functional outcome in two studies [5,7].
This is the most commonly described instrument in the
literature for evaluating outcome after wrist surgery, but
it has not been validated so to date. In the other study
radiography, wrist motion, grip strength and pain were
measured after one year and no outcome measure in-
struments were used [6]. Thereby in all the studies ser-
ious complications were not reported separately, patient
satisfaction and resource implications were rarely men-
tioned and there was an inadequate description of inclu-
sion criteria. The variety of fracture classification systems,
with associated issues of reliability and validity further
complicates comparison between studies and their out-
comes [15].
Obviously, the ultimate treatment is short, safe and
leads to an early return of function. In achieving this, re-
duction of the immobilization period may be beneficial.
The short period of immobilization could speed up the
functional recovery or reduce the number of days absent
from work. Since there is little knowledge about the best
immobilisation period for non-displaced distal radial
fractures, there is a need for a RCT. In this study func-
tional outcome will be the primary outcome and this will
be assessed using validated instruments, namely the Pa-
tient Rated Wrist Evaluation (PRWE) and the Disability
of Arm and Shoulder (DASH) forms [16].
Rationale for the trial
Nowadays, usually an immobilization period of four till six
weeks is preferred. Despite the minimal evidence in litera-
ture this immobilization period can be questioned. A ran-
domized clinical trial with sufficient power is needed toprovide scientific support for a preferred treatment strat-
egy for non-displaced distal radial fractures. The aim of
this trial is to compare the results of three weeks of cast
immobilization with five weeks of cast immobilization of
non-displaced distal radial fractures with respect to func-
tional outcome, the incidence of non-union, pain scores,
and complications.Methods/Design
Study design
This study will be conducted as a prospective random-
ized clinical trial (see Figures 1 and 2) in which three
weeks of plaster cast immobilization is compared with
five weeks of plaster cast immobilization. Patients will
be treated in a short arm plaster cast. Patients will only
receive physiotherapy if necessary. The study started,
September 1st, 2012.Recruitment and consent
Patients with distal radius fractures will be initially man-
aged on the emergency department. Using the criteria
for displacement: distal radial fractures with initial dorsal
angulation up to 15° and axial radial shortening of not
more than 5 mm. Patients will be included if closed re-
duction of the distal radius fracture is not necessary ac-
cording to these criteria for misalignment.
They will receive written information and a consent
form from the attending physician, the clinical investi-
gator or a research assistant. After providing informed
consent, eligible patients will be randomized within one
week. An independent research assistant will perform con-
cealed permuted block randomization using a computer-
generated randomization schedule after stratification for
fracture type, gender and age. Allocation will be at random
to four blocks.Blinding
Functional status
An independent research assistant will perform a blinded
evaluation of the trial patients’ functional status.Radiographic outcome
Radiographic evaluation of the alignment of the distal
radius will be performed blinded for the intervention
group. In addition to the treating physician, two inde-
pendent experts will assess the Lidström score for the
repeated X-rays of the wrist blinded from the first as-
sessment (Figure 3).Bias prevention
To prevent bias stratification by age (younger and older
than 60 years) and gender will be performed (Table 1).
Figure 1 Randomization and inclusion period.
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The study population is defined as all adult patients
with a non-displaced distal radius fracture. All patients
should be independent in activities of daily living. Evalu-
ation of eligible patients will take place either at the
emergency department or at the outpatient departmentFigure 2 Follow-up.of the Spaarne Hospital, Hoofddorp. Patients are eligible
using the following in- and exclusion criteria:
Inclusion criteria
1. Age > 18 years.
2. Unilateral fracture of distal radius without misalignment
(dorsal angulation <15°, Axial radial shortening <5 mm.
3. Independent for activities of daily living.
Exclusion criteria
1. Fracture of contralateral arm.
2. Other fractures at the ipsilateral arm (excluded
carpal fractures).
Figure 3 Anatomical radiological classification for distal radial fractures according to Lidström.
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4. Open fractures.
5. Fracture that needs reduction.
Outcome measures
The primary outcome measure is the Quick-DASH
(Disabilities of the Arm, Shoulder and Hand) score
[17], which reflects both function and pain and PRWE
(Patient Related Wrist Evaluation) [18].
The DASH Outcome Measure is a validated 30-item,
self-reported questionnaire designed to help describe the
disability experienced by people with upper-limb disor-
ders and also to monitor changes in symptoms and func-
tion over time [17].
The Quick-DASH is a shortened version of the DASH
Outcome Measure. Instead of 30 items, the Quick-DASH
uses 11 items (scored 1–5) to measure physical function
and symptoms in people with any or multiple musculo-
skeletal disorders of the upper limb. The right and left
elbow will be assessed separately. At least 10 of the 11
items must be completed for a score to be calculated. The
scores will be transformed to a 0–100 scale for easy com-
parison. A higher score indicates greater disability.
Like the DASH, the Quick-DASH contains 2 optional
modules to measure symptoms and function in athletes,
performing artists and other workers whose jobs requireTable 1 Stratification by gender and age (younger and
older than 60 years)
Patient characteristics Randomization
List 1 Male Median age - ABAB AABB ABBA BABA BAAB
List 2 Male Median age + BAAB BBAA ABAB AABB ABBA
List 3 Female Median age - AABB ABBA BAAB BBAA BABA
List 4 Female Median age + ABBA BABA ABAB AABB AABB
A = 3 weeks, B = 5 weeks.a high degree of physical performance. These optional
models are scored separately; each contains four items,
scored 1–5. All items must be completed for a score to
be calculated.
PRWE score is the most responsive instrument for
evaluating the outcome in patients with distal radius
fractures [18].
The secondary outcome measures are:
1. Range of motion.
2. Pain (assessed by the VAS scale).
3. Complications: dislocation, complex regional pain
syndrome and mal/nonunion.
Pain level will be determined using a 10-point Visual
Analog Scale (VAS), in which zero implies no pain and
ten implies the worst possible pain.
ROM will be measured on both sides using a goniometer.
In addition to the outcome variables mentioned above,
the following data will be collected:
a) Intrinsic variables (baseline data): age, gender,
American Society of Anesthesiologists’ ASA
classification, tobacco consumption, alcohol
consumption, comorbidity, social status/household
composition, dominant side, and medication use.
b) Injury related variables: affected side, mechanism of
injury.
c) Intervention-related variables: time between injury
and start of physical therapy and number of physical
therapy sessions.
Study procedures
After inclusion, all patients will be followed for one year
in total. Clinical assessments will occur at the time of ad-
mission (ED), one week (3-10-day window), three weeks
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weeks (4-8-week window), three months (11-15-week
window), six months (5-7-month window), and 12 months
(12-14-month window) after start of treatment.
At each FU visit, the research coordinator or research
assistant will ascertain patient status (i.e., secondary in-
terventions, adverse events/complications, deaths) and
will verify information within medical records.
At each FU visit, the patients will be asked to indicate
the pain level on a VAS.
At each visit from six weeks onwards, the ROM of the
wrist will be measured using a goniometer by a doctor
blinded for the treatment method. In addition, patients
will be asked to complete the questionnaires relating to
disability (Quick-DASH score including optional mod-
ules, PRWE Score), and healthcare consumption.
Plain X-rays of the wrist will be made at the time of
presentation in the hospital (ED), and at the follow-up
visit after 6 weeks three months, six months and one
year. The X-ray at 12 months will be taken in order to
determine the grade of degenerative joint changes.
Time to define the presence of a malunion will be at
three months. Intention-to-treat principle will be main-
tained (see Figure 2).
X-ray: control X-ray according to standard guidelines,
assessment using Lidström score [19].
Function: functional assessment using functional out-
come scores, range of motion, pain assessment using
VAS scale.
ED = Emergency Department, D = days, W =weeks, M =
months.
Sample size
The primary outcome will be the QuickDASH score of
which the minimal clinically important difference is 14
points. Based on a difference of 14 points, the sample
size of 30 patients per treatment group was calculated
with a power (1-β) of 80 percent and a type I error (α)
of 5 percent, allowing for 10 percent drop-out. In total
70 patients will be included.
Withdrawal of individual subjects
Subjects can leave the study at any time for any reason if
they wish to do so without any consequences. The inves-
tigator can decide to withdraw a subject from the study
for urgent medical reasons.
Statistical analysis
Descriptive statistics
Data from the demographic data collection and the out-
come parameters will be cleaned blindly from the treat-
ment data. Data are presented as mean scores with 95%
confidence intervals.Univariate analysis
The analysis of this study will be carried out according to
the intention-to-treat principle, i.e. the patients will re-
main in the group they will be randomly allocated to at
baseline. Analysis of functional outcome will be assessed
using repeated-measures analysis of variance (GLM 4)
with the time as the within-group factor and the treatment
as the between-group factor. Post-hoc analysis will be
performed on the time of randomization. Group com-
parisons at the different time points will be made only
when the overall repeated-measures tests are statisti-
cally significant. All scores will be tested for normality
using the Kolmogorov-Smirnov test. Parametric vari-
ables will be compared using the Student’s t-test, while
non-parametric and ordinal variables will be compared
using the Mann–Whitney U statistic. Nominal variables
will be compared across independent groups using the
chi-squared test or Fisher’s exact test. Homogeneity of
variance will be assessed using Levene’s test. Also a mul-
tiple regression will be performed. SPSS statistical software
(version 11.0.1) will be used for the analysis, in which
two-tailed P value < 0.05 will be considered significant.
Ethical considerations
Regulation statement
The study was approved by the Regional Ethical Com-
mittee and will be carried out in compliance with the
Declaration of Helsinki on ethical principles for medical
research involving human subjects [20]. The Medical
Ethics Committee Noord-Holland acts as central ethics
committee for this trial (reference number M011-059;
NL38449.09.11).
Recruitment and consent
Patients with a distal radial fracture will be treated by
the physician on call in the Emergency Department. The
only difference is that duration of immobilization will be
decided after randomization. Randomization will occur
after informed consent.
Administrative aspects and publication
Handling and storage of data and documents
The data will be coded by patient number. Research data
will be stored in a database (PASW statistics 18 and Micro-
soft Excel), and will be handled confidentially and anonym-
ously. Research data that can be traced to individual
persons can only be viewed by authorized personnel. These
persons are the members of the research team, members
of the health care inspection, and members of the Medical
Ethics Committee of the Academic Medical Center
Amsterdam. Review of the data may be necessary to ensure
the reliability and quality of the research. The handling of
personal data is in compliance with the Dutch Data Protec-
tion Act (in Dutch: ‘Wet Bescherming Persoonsgegevens’,
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Center Amsterdam.
Discussion
The duration of cast-immobilization for distal radial frac-
tures remains a topic of debate. Currently, the decision for
the duration of immobilization of distal radial fractures is
predominantly based upon the personal preferences of the
treating physician. The studies done for assessing the
immobilization periods of distal radial fractures have their
limitations of using a non-validated outcome score list,
which makes it impossible to conclude with certainty
shorter immobilization periods of distal radial fractures
are preferred. Considering this statements, a new random-
ized trial with sufficient power is needed to provide evi-
dence for a definitive, generally acceptable guideline for
the treatment of non-displaced distal radial fractures. The
results of this study will help to clarify the question if
shorter periods of immobilizations are favorable in adult
patients with conservatively treated distal radial fractures,
thereby considering functional outcome, pain scores, inci-
dence of non-union, and complications.
Competing interests
The authors declare that they have no competing interests. No external
funding was received for this study.
Authors’ contributions
All authors participated in the design and the drafting of the manuscript. All
authors have read and approved the final manuscript.
Author details
1Department of Surgery, Spaarne Hospital, Hoofddorp, The Netherlands.
2Trauma Unit Department of Surgery, Academic Medical Center, Amsterdam,
The Netherlands.
Received: 13 February 2013 Accepted: 17 December 2013
Published: 20 January 2014
References
1. Sanders WE: Distal radius fractures. In Hand surgery update. Edited by
Manske PR. Rosemont, Illinois: American Academy of Orthopaedic Surgeons;
1996:117–123.
2. Cooney WP: Management of Colles’ fractures. J Hand Surg (Br) 1989,
14:137–139.
3. McQueen M, Caspers J: Colles fracture: does the anatomical result affect
the final function? J Bone Joint Surg 1988, 70:649–651.
4. McAuliffe TB, Hilliar KM, Coates CJ, Grange WJ: Early mobilisation of Colles’
fractures. J Bone Joint Surg 1987, 69:727–729.
5. Christensen OM, Christiansen TG, Krasheninnikoff M, Hansen FF: Length of
immobilization after fractures of the distal radius. Int Orthop 1995,
19(1):26–29.
6. Vang Hansen F, Staunstrup H, Mikkelsen S: A comparison of 3 and 5 weeks
immobilization for older type 1 and 2 Colles’ fractures. J Hand Surg (Br)
1998, 23(3):400. 1.3.
7. Jensen MR, Andersen KH, Jensen CH: Management of undisplaced or
minimally displaced Colles’ fracture: one or three weeks of
immobilization. J Orthop Sci 1997, 2(6):424–427.
8. Abbaszadegan H, Conradi P, Jonsson U: Fixation not needed for
undisplaced Colles’ fracture. Acta Orthop Scand 1989, 60:60–62.
9. Dias JJ, Wray CC, Jones JM, Gregg PJ: The value of early mobilisation in
the treatment of Colles’ fractures. J Bone Joint Surg 1987, 69:463–467.
10. Solgaard S: Early displacement of distal radius fracture. Acta Orthop Scand
1986, 57:229–231.11. Abbaszadegan H, Sivers KV, Jonsson U: Late displacement of
Colles’fractures. Orthopedics 1988, 12:197–199.
12. Solgaard S: Fonction after distal radius fracture. Acta Orthop Scand 1988,
59:39–42.
13. Handoll HHG, Madhok R: Conservative interventions for treating distal
radial fractures in adults. Cochrane Libr 2008, 4(4):4.
14. Gartland JJ, Werley CW: Evaluation of healed Colles’ fractures. J Bone Joint
Surg 1951, 33(4):895–910. American Volume.
15. Jupiter JB, Fernandez DL: Comparative classification for fractures of the
distal end of the radius. J Hand Surg [Am] 1997, 22(4):563–571. American
Volume.
16. Changulani M, Okonkwo U, Keswani T, Kalairaja Y: Outcome evaluation
measures for wrist and hand – which one to choose? Int Orthop 2008,
32(1):1–6.
17. Gummesson C, Ward MM, Atroshi I: The shortened disabilities of the arm,
shoulder and hand questionnaire (QuickDASH): validity and reliability
based on responses within the full-length DASH. BMC Musculoskelet
Disord 2006, 7:44.
18. MacDermid JC, Turgeon T, Richards RS, Beadle M, Roth JH: Patient rating of
wrist pain and disability: a reliable and valid measurement tool. J Orthop
Trauma 1998, 128:577–586.
19. Lidström A: Fractures of the distal end of the radius: a clinical and
statistical study of end results. Acta Orthop Scand Suppl 1959, 41:1–118.
20. World medical association declaration of Helsinki: ethical principles for
medical research involving human subjects. J Postgrad Med 2002,
48:206–208.
doi:10.1186/1471-2474-15-24
Cite this article as: Bentohami et al.: Study protocol: non-displaced distal
radial fractures in adult patients: three weeks vs. five weeks of cast
immobilization: a randomized trial. BMC Musculoskeletal Disorders
2014 15:24.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
